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(5?)Abstract: 

PURPOSE: To provide a writing pen and a writing pen 
device which are capable of electronically processing 
writing Information and are suitable as the personal 
stationary of each individual. 

CONSTITUTION: This writing pen device is composed of 
a siting oon 1 00 and writing paper. On the siting paper, 
patterns composed by the changes of reflection 

characteristics are provided. The writing pen 100 has .., ^ r> 

writing information detection means 102 to 115 and H7 i ! „ x^,*^ 

detecting writing information by the difference of the "p^ * V ■ 

reflection characteristics of the patterns of the writing :<x " s?> ■ «v* «}-.-<, s% ■« 

paper, writing information storage means 1 1 3 and 1 1 6 

storing writing information and writing information 

transfer means 1 02 to 1 s 5 ana' 1 1 7 transferring the 

writing information stored in the writing information 

storage means 1 1 3 and 1 1 6 to external devices. The 

writing pen 500 has writing function realising 

constitutions: 102 to 105 recording holograph on the 

writing paper. 
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* NOTICES * 
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da»agss caasad ■:;>• ths tse st ihss translation. 

Mhis document has. been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** snows t.ne worn which can not be transited. 
3.1n the drawings., any words are not translated. 



CLAIMS 



[Claim 1 j.A writing per; comprising: 

A writing information detection means which detects writing information. 
A writing information storage means which memorizes writing information. 

A writing information Transfer Sub -Division means to transmit writing information memorized by 
writing .Information storage means to an externa; device. 

[Claim 2jThe writing pen according to claim 1 having further the writing functional realization 
composition which a hand is made to record on writing paper, 

[Claim 3j!n a writing pen device which becomes with a writing pen and writing paper, provide a 
pattern from which a reflection property changes to the above-mentioned writing paper, and, A 
writing' pen device being what the thing according to claim I or 2 is applied, and a writing 
information detection means of the above-mentioned writing pen detects a pattern of the 
above-mentioned writing paper by optical reflection as the above-mentioned writing pen, and 
detects writing information with a disregard level and its transition pattern,, 
[Claim 4jThe writing pen device according to claim -3 sharing a light emitting device end a photo 
detector as a component of the above- mentioned writing Information detection means for an 
optical interface as the above-mentioned writing Information Transfer Sub-Division means. 
[Claim SjA writing pen device which becomes with a writing pern writing paper, and a portable 
writing Information storage; device,, comprising: 

A writing information detection means which the above-mentioned writing paper has a pattern 
from which a reflection property changes., and the above-mentioned writing pen detects a 
pattern of the above-mentioned writing paper by optical reflection, and detects writing 
information with a disregard level and its transition pattern, 

A writing information receiving means which receives writing information which had at least a 

writing information transmission means which transmits the writing information, and to which the 

above-mentioned writing information storage device has been transmitted. 

A writing Information storage means which memorizes the writing ****** 

A writing information Transfer Sub-Division means to transmit writing Information memorized by 

writing Information storage means to an external device. 

[Claim 8'iThe writing pen devise according to any one of claims 3 to 5 with which the above- 
mentioned writing pen was characterized by having further the writing functional realization 
composition on which a hand is made to record on writing paper. 

[Claim ?]A pattern of the above -mentioned writing paper comes to be what compounded fringe 
patterns provided by a color component which Is different about each of a crossing 2-way, The 
writing pen device according to any one of claims 3 to 8, wherein the above-mentioned writing 
information detection means Is what detects a pattern of the above-mentioned writing paper 
optically by s color component of two colors, and detects each motion Ingredient of a 2-way 
which the above-mentioned writing paper intersects. 

[Claim 8] The writing pen device according to claim 7 with which the above-mentioned writing 
information detection means is characterized by detecting absolute coordinates based on a 
catoptric light level from the above-mentioned writing paper including Information each above- 
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mentioned Fringe patterns Instruct absolute value coordinates of a determined direction to he. 
[Claim 8jh; comes to be what repeated a block whose pattern of the above-mentioned writing 
paper has- arranged nir-s rectangular areas where reflection properties differ tc 3x3 in a!; 
direction?.. The writing pen device according to any one of claims 3 to 6, wherein the above- 
mentioned writing Information detection means is what detects two-dimensional motion 
information based on transition of a level variation obtained by detecting a pattern of the above- 
mentioned writing paper optically. 

I Claim IGjThe writing pen device according to ciaim 9 which Incorporates information which 
directs absolute value coordinates of a determined direction in 3 boundary line between the 
above -mentioned rectangular areas In a pattern of the above-mentioned writing paper and with 
which the above-mentioned writing Information detection means is characterised by detecting 
absolute coordinates based on a catoptric light level from the above-mentioned writing paper. 
LOlalm 11 ]The writing pen device according to any one of claims 3 to 10 incorporating effectively 
only a light-receiving level with which the above-mentioned writing information detection means 
synchronized with pulse form light-emlthng timing of the light emitting device. 
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DETAILS 0 DESCRIPTIO N 

[Detailed Description of the Invention] 
[0001] 

[Industrie AppiicationjThis invention tend?, to give the memory composition of electronic note 
information especially to a writing pen or a writing pen device about the writing pen and writing 
pen device which eiectronize writing information. 

[0002] . . , 

[Description of the Prior ArtTThe pen computer is realized as s device which has applied the 
writing pen device which eleetronizes writing information. The feature of a pen computer is a 
point with the tablet of the display integral type. A hand is displayed and the user car. input as a 
character according to on-line handwriting recognition further, if notes of a character is taken 
with an input pen on a screen. The on-line character reader the character reader and the 
function of the indicator as an output unit were made to have is shewn in the tablet as an input 
part at JP.H5--25148,8 : and the character input art by a handwritten input required for a pen 
computer is shewn. 

[0003]!t Is thought that this is miniaturized and what was personai-dlgltal-assistant-i^sd serves 
as a personal existence of ar; individual like stationery, and a miniaturisation and realisation of 
facility have been SUBJECT. 
[0004] 

[Problerofs) to be Solved by the InventicnjHowever, In order for a pen computer to serve as a 
personal existence of an individual like stationery, there were the following faults. 
[0005](1) Although the signal-processing system from a tablet has an online recognition function, 
in order to show a user writing information, it is necessary to carry the terminal which comprises 
a tablet of a display integral type at least. That is, it iarge-slzeoHzes end portability is not 

[00081(2; Realisation of functionality equivalent to the case where It writes to the conventional 
paper with the conventional writing pen as a personal existence of an Individual like stationery is 
necessity at worst. However, the note to a tablet becomes a different reel from the case where 
it writes to the conventional paper with the conventional writing pen. and It is uncomfortable for 
a user. 

[000?]<3) Although a search service can also be given to a pen computer, the facility of the 
conventional notebook, i.e.. realization of the search service of the page turning-over style, is 
not easy, 

[0008j(4) For the functional rise by the possibilities ir; respect of service, improvement, of a 
recognition system, etc., such as character recognition and fusion of drawing, upgrade of the 
terminal which comprises a tablet of a display integral type Is needed, and the follow to the old 
product purchase person is not easy. 

[0009] Therefore, the writing pen in which the same using form as the existing stationery to 
which electrical treatment moreover responds easily is possible and writing pen device as a 
personal existence of an individual like stationery are desired. 
[0010] 

[Means for Solving the Problem]This invention is characterized by a writing pen of the 1st this 
invention comprising the following, in order to solve this SUBJECT. 
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A writing information detection means which detects writing Information. 

A writing information storage means which memorises writing information. 

A writing Information Transfer Sub-Division means to transmit writing information memorized by 

writing information storage means to an externa! device. 

[OOftjlt is preferred to have further the writing functional realization composition which makes a 
hand record on writing paper here. 

[GO 12] In a writing pen device which becomes with a writing pen and writing paper, the 2nd this 
invention provides a pattern from which a reflection property changes to writing paper, and. A 
writing information detection means which detects writing Information as a writing pen, and a 
writing information storage means which memorizes writing information. It is characterized by 
being whet whet becomes by a writing Information Transfer Sub-Division means to transmit, 
writing Information memorized by writing information storage means to an external device is 
applied, and the writing Information detection means detects s pattern of writing paper by optical 
reflection., and detects writing information with a disregard level and its transition pattern. 
i,0013]The 3rd this invention is characterized by that 3 writing pen device which becomes with a 
writing pen, writing paper, and a portable writing information storage device comprises: 
A writing information detection means which writing paper has a pattern from which a reflection 
property ohanges, and a writing pen detects a pattern of writing paper by optical reflection, and 
detects writing information with a disregard levei and its transition pattern. 
A writing information receiving means which receives writing Information which had at least a 
writing information transmission means which transmits the writing information, and to which a 
writing information storage device has been transmitted. 
A writing information storage means which memorizes the writing 

A writing Information Transfer Sub-Division means to transmit writing Information memorized by 
writing information storage means to an external device. 

I.OOl4jAlso in the 2nd and 3rd this inventions, having further the writing functional realisation 
composition which makes a hand record on writing oaper has a preferred writing oen. 
[0015] 

[Function jWhen it writes down with the writing pen of the 1st this invention, by a writing 
information detection means, the writing information concerning the hand Is detected and this is 
memorized by the writing information storage means. This memorised writing information is 
transmitted to an external device by a writing Information Transfer Sub-Division means later, in 
the writing pen of this 1 st this invention, with writing paper, it may carry out by being relative 
and writing paper may perform detection of writing information Independently. 
[00?8jln the writing pen device of the 2nd this invention, when written down on writing paper 
with a writing pen, writing information is detected by the writing information detection means 
according to the difference In the reflection property of the pattern of writing paper, and this is 
memorized by the writing information storage means by it. This memorized writing information is 
transmitted to an externa! device by a writing Information Transfer Sub-Divssion means later. 
LOO i 7 j A writing information transmission means transmits the writing information which the 
writing Information detection means detected from a writing pen to a writing information storage 
device, and the writing information receiving means receives writing information, and makes a 
writing information storage means memorize In a writing information storage device in the writing- 
pen device of the 3rd this invention. This memorized writing information is also transmitted to an 
external device by a writing Information Transfer Sub-Division means later. 
[001 8] Therefore, also in which this invention, since writing information can be memorized and the 
detection composition is moreover accommodated in the writing pen by the portable writing pen 
or a writing pen device, it becomes stationery useful as an individual personal existence. 
[OQISjHere, a writing pen can record a hand for the writing functional realization composition on 
which a hand Is mads to record on writing paper on writing paper like the existing stationery, and 
Is pr&iai'rssi. 
[0020] 
[Example] 
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(A) Explain the 1st working example of the writing pen by the 1st less than working example and 
this invention, and a writing per. device in full detail, referring to Drawings. 
1.002 1j(A™1) The composition note pen device of the 1st. working example consists of a writing 
pen and writing paper, and ths standlsh device accompanies as associated equipment, further. 
[0022 jDrswirsg 1 is an explanatory view showing the composition of the writing pen of the 1 st 
working example. 

An electric processor is shown in block diagram and the other composition is shown in outline 
sectional view. 

Drawing 2 is an explanatory view of the writing paper of the 1st working example. Drawing 3 is a 
block diagram showing the composition of a standish device. 

[0023jln drawing 1, the base end is lidded, and the writing pen 100 of this working example has 
the writing pen body 101 which becomes with the barrel whose diameter the tip part is reducing 
gradually, and an outside has the same shape as general pens and pencils (for example, bail- 
point). 

[0024] The ball 102 which becomes with the construction material of a light transmittancs state 
is attached to the tip part (nib) of this writing pen body 10!. Ths ink member holding of the 
cylinder body whose diameter the tip part is reducing gradually is provided, and this ink member 
holding comprises two kinds of optical fibers 103 and 104 by which each of a yen half [ about ] 
was bundled by the barrel so thai a tip may contact this ball 102. This ink member holding is 
filled up with the Ink 105 which reoords a hand on a writing paper member surface. As for the ink 
105. in the case of this working example, it Is preferred that the extinction ratio (light absorption 
rate) to red light or green light is small. 

[0025]The above component realizes the -writing function which records a hand on a writing 
paper member surface. 

[0028] The light emitting device 108 which becomes by a LED element is combined with the 
other end of the optical fiber 103. The photo detectors 1 0S and 1 10 which are alike on the other 
hand via the light filters 107 and 108 which make the other end of the optical fiber 104 penetrate 
a red ingredient and a green component, respectively, respectively: for example, become with a 
photo-diode are combined. That is, It is made as [ spread / in ths course of the light emitting 
device 108, the optical fiber 103, the ball 102, the writing paper surface, the optical fiber 104, the 
light filters 107 and 108, and the photo detectors 109 and 110 / the light ejected from the light 
emitting device 108 j. 

[0G27]!he light emitting device 108 ejects the light containing a red ingredient and a green 
component. In the case where the ball 102 of a nib does not touch the writing paper surface. 
The ball 102, the refractive index of the Ink 105, and the degree of bond sngie of the optical fiber 
103 and the optics! fiber 104 arc chosen ss that the light containing the red Ingredient and green 
component from the light emitting device 103 may not: carry out total internal reflection in bail 
102 portion. 

[0028]The control circuit 113 controls the whole electric treatment system provided in relation 
to such an optical system or this optical system. 

[0028 jThe modulation circuit 1 1? supplies the driving current of the light emitting device 108 
under control of the control circuit ! 1 3, 

Driving current makes high frequency and the pulse form of low DEYUD! blink ths light emitting 
device 106, 



iOOOOjThe sense amplifier 1 1 1 amplifies the electrical signal acquired by photoelectric 
conversion being carried cut with both the photo detectors 109 and 1 10, respectively. 
The gate circuit 112 passes the electrical signal after the amplification to the timing which 
synchronised with turning on and off of the driving current from the modulation circuit 1 1 ? under 
control of the control circuit 1 1 3. 

The analog-to-digltai converter 114 changes Into digital data two' kinds of electrical signals 

outputted from ths gate circuit 1 1 4, respectively. The encoder 1 1 5 Is coded as two kinds of 

digital data were indicated in the paragraph of the below-mentioned operation, 

The coded data Is made as [ memorize / under control of the control circuit 1 13 /' trie memory 

circuit 



http://www4Jp<Uiapit.gQ^ 201.0/08/17 



JP,08-G36452,A (DETAILED DESCRIPTION] 



[0031 ]The rechargeable battery 118 is built In as s power supply of the above electronic circuit 
parts. The induction coil 119 is formed in the tip side. 

Voltage is induced according to the magnetic flux conversion supplied when stood to the 
standish device 300 which the writing pen 100 concerned mentions later. 
The charge circuit ; 20 rectifies the electric power concerning this induced voltage, and makes 
the rechargeable battery 118 charge. 

[0032] The special pattern as shows drawing 2 the writing paper 200 used along with the writing- 
pen 100 which has the above composition is printed. 

[0033]If the red Ingredient of the special pattern of the writing paper 200 is chosen with a filter, 
If it becomes a pinstriped pattern with density difference as shown in drawing 2 (a), and the 
green component of the special pattern of the writing paper 200 is chosen with a filter, it is the 
disk pattern which had density difference as shown In drawing 2 (b). Thus., the special pattern in 
which it comes to compound the pinstriped pattern of a red Ingredient and the disk pattern of a 
green component is printed by concentration light on the whole. 

It is made as [ spoil / when the Ink 105 of the writing pen 100 adheres / the visibility of the 
hand ], 

About the meaning of a pinstriped pattern and disk pattern constitution, it clarifies by a 
paragraph of ooeration, 

[0034]The above-mentioned writing pen 100 is stood to the standish device 300 s5.iit.3bly shown 
in drawing 3, and outputs outside the data stored In the memory circuit: 116. 
[0035jln drawing 3. the writing pen 100 (the dashed line shows in drawing S) which has the pen 
receiving part 302 of the cylinder body shape in which the tip is reducing the diameter of the 
main part 301 of a standish of an outside **** cube type, and mentioned it above to this pen 
receiving part 302 is inserted. The pen receiving part 302 is stabilised, can hold the writing pen 
100, and the induction coll 118 has the length of the grade included In an inside at least, and It 
comprises construction material which can penetrate magnetic flux. 

[0038]*? he optical coupling part 30* which carries cut optical coupling of the nib portion (light 
transmittance state ball ;02) of the writing pen 100 to the optical fiber 305 In the standish 
device 300 concerned is formed in the lower end of the pen receiving part 302. The other end of 
the optical fiber 305 is divided Into two lines, and the light-emitting part. 306 from which one side 
changes an electrical signal into a lightwave signal is combined. 

The light sensing portion 307 from which another side changes a lightwave signal into an 
electrical signal is combined. 

This standish device 300 has the connector 309 for signal transmission to which the cable 
connector which has extended from the writing information processor (for example, a personal 
computer and a workstation) which is not Illustrated is connected, It Is made as [ give / the 
light-emitting part 308 which the electrical signal inputted via this connector 300 mentioned 
above via the interface circuitry 308 ]. The electrical signal (writing Information) from the light 
sensing portion 307 is made as [ output / to the writing information processor which is not 
illustrated via the interface circuitry 308 and the connector SOS one by one ], 
1 0037] The interface circuitry 308 bears an above-mentioned interface function, arid the 
electrical signal (therefore, signal from the writing pen 100) given from the light sensing portion 
307 is also performing that surveillance which is a charging request signal. 
When an electrical signal is a charging request signal, predetermined time operation of the 
oscillating circuit 31 1 is carried out. 

Supplying the oscillating circuit 31 1 to the coil 310 for magnetic flux generating around which the 
high frequency current is wound by the periphery of the pen receiving part. 302. at this time, the 
magnetic flux generating coil 310 generates AC magnetic flux. Voltage Is induced by the 
Induction soil 1 10 in the writing pen 100 mentioned above, and the rechargeable battery 1 18 in 
the writing pen 100 is charged by this AG magnetic flux. 

[003S]The power supply of this standish device 300 Is made as [ supply / via the connector 313 
for current supply / it is supplied from the power supply section 312, and / from the exterior / 
to this power supply section 312 / a power supply j. 

[0039j(A-2) In addition to drawing 1 which mentioned above operation of the 1 st working 
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example, next operation of the 1 st working example ~ drawing 3, explain, also referring to drawing 



L0040llf notes or a character, etc. is taken with the writing pen 100 shown in drawing 1 on the 
writing paper 200 In which the special pattern (it is hereafter called a pattern) explained by 
drawing 2 was printed. The ink 1 05 adhering to the bail 102 surface of the nib is- transferred on 
the writing paper 200 like the case where it writes down with the conventional ball-point, and a 
character etc. are drawn. 

1.0Q41 jThe light, emitting device 108 blinks to high frequency and the pulse form of bw DEYUDl 
according to the driving current from the modulation circuit "117 inserted as the drive circuit At 
the tiros of ths above-mentioned note, It is reflected in respect of the writing paper 200 in which 
the light ejected from this light emitting device 108 touches the bail 102 via the optical fiber 103 
and the ball 102, and that catoptric light becomes a color of the pattern In that part of the 
writing paper 200. end a thing according tc that concentration. This catoptric light reaches the 
light filter 108 which passes only the Sight filter 107 which passes only a red ingredient via the 
optical fiber 104, and a green component thereby, ths photo detector 109 detects the level of 
only a red ingredient., and the photo detector 1 1 Q detects the level of only a green component, 
[0042]After the light-receiving level signal of a red ingredient and the light-receiving level signal 
of a green component are amplified with the sense amplifier 111, they are taken out by the gate 
circuit 1 1 2 to the timing in sync with the lighting period by the side of a light emitting device, and 
are changed into digital data by the analog-to-digital converter 1 1 4 after that, 
l0043]As mentioned above, since the light-receiving level of s red Ingredient and the light- 
receiving level of a green component are detected independently. According l.o the light- 
receiving level signal of the red Ingredient from the pinstriped pattern which absorbs only the red 
ingredient printed by the writing paper 200, detection of a motion of the lateral writing pen 100 is 
possible. According to the light-receiving level signal of the green component from the barre 
which absorbs only the green component printed by the writing paper 200, detection of a motion 
of the writing pen 100 of a lengthwise direction Is possible. When the writing direction is an 
oblique direction, ths light-receiving level signal of a red Ingredient end the light-receiving level 
signal of a green component which carried out vector resolution of it to the transverse direction 
and the lengthwise direction are detected. 

IQQ44j.Hereaft.er, it. explains that the motion detection of a writing pen and coordinates detection 
are possible using drawing 2 and drawing 4 from the light-receiving level signal of a red 
ingredient, and the light-receiving level signal of a green component. 

[0045jAs shown in drawing 2, belt — [ with a broad pinstriped pattern of a red Ingredient j, "A", 

and "B" , and narrow belt , "a", "h" and — - are arranged by turns. Broad belt ■— : "A", "8" 

— Concentration Is a three -stage and high concentration, inside concentration, and low 
concentration are repeated nghtward. The concentration of narrow bolt , '"a", "b", and ■— is 
becoming small gradually as It goes to right-hand side. 

[0046.1 Drawing 4 shows the time series data at the time of drawing in the direction of the right 
from the left with the writing pen 100. 

These time series data are the data valises which amplified the light-receiving level signal of the 
red ingredient from the photo detector 108 with the sense amplifier 1 1 !, held the level by the 
light-emitting timing of the light emitting device 108 in the gate circuit 1 1 2, and digitized with the 
anabg~to~dig!tai converter 114. 

[00471 As shown In drawing 4, four kinds of levels, "L0". "LI", "12", and "13". are one of the 
comparatively long levels of a duration. The level "L0" Is a level of the period when the writing 
pen 100 is separated from the writing paper 200, The level "LI" Is a high-concentration belt "A" 
or a level in "0". the level "12" Is a belt "8" of inside concentration., or a level of "£". and the 
level "L3" Is a low-concentration belt "O" or a level of "F." 

i.0048j"The direction of a motion of the writing per: 100 is discriminate with the transition pattern 
of three kinds of levels Li " produced when the writing pen 100 touches the writing paper 200. 
"12", and "LS." namely, — at the time of the transition pattern of U->L2, L2~>L3, or 13 ~>LI, 
the writing pen 100 is moving nghtward (refer to drawing 4) — the time of the transition pattern 
of L3~>L2, L2->L1. or LI ->L3 — the writing pen 100 — the left — moving — **** . The 
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motion distance of the writing pen 100 is measurable with the number of three kinds of levels 
"LI" which continue according to this transition pattern, "L2", and "13." It is detectable with 
the transition pattern of four kinds of levels "L0", "L1", "L2" , and "L3" contact / un~eontaeting 
the writing paper 200 of the writing pen 100. As for transition patterns other than L0 ~>L0, the 
moment of changing means the starting point of a stroke, and, as for the transition pattern of - 
>L0, the moment of changing means the terminal point of a stroke except L0. 
[0049]Next, how to detect the absolute coordinate of the transverse direction on the writing 
paper 200 is explained. As mentioned above, the concentration of narrow belt , "a". V. "o", 
— , 'V. and — Is changed corresponding to the position of the writing paper 200. Therefore, the 
level (level of the pert, which attaches a, b, c, , e by drawing 45 of the comparatively short 
period which exists in the middle of transition between a level "L0", "LI", "LI" , and "L3" Is a 
level corresponding to the absolute coordinate of the transverse direction on the writing paper 
200. Since these levels are serially inserted into four kinds of levels "1.0'' used for transition 
pattern detection, "U", "L2'\ and "L3", When four kinds of levels "L0", "L.t", "11", and "L3'' 
are proofread so that It may become a predetermined value, the level corresponding to these 
narrow belts will also become exact, and a coordinates position can be known with comparatively 
sufficient accuracy, 

[QObOji'n the above, based on the light-receiving level of the red Ingredient from the photo 
detector 109, it explained that a lateral motion distance and coordinates position were 
discriminate. By the same principle of operation, the motion distance and the coordinates 
position of a lengthwise direction are completely discriminate based on the light-receiving level 
of the green component from the photo detector 1 1 0. 

[0051'jThe coding circuit 115 codes the time series data concerning the time series data and the 
light-receiving level signal of a green component concerning the light-receiving level signal of a 
red ingredient so that a hand may be expressed directly. Coding is performed like starting point 
coordinates (>:, y), the 1st sample movement quantity (dxl, dy1/, the 2nd sample movement 
quantity (dx2, dy2). the — n-th sample movement quantity (dxn, dyn), and an end point mark, for 
example. The coded data coded In this way is memorized by the memory circuit 1 18. 
[0052'jAs mentioned above, the two-dimensional information notes of was taken on the writing- 
paper 200 is memorised within the writing pen ICQ from lateral one-dimensions! information and 
the one-u;menslonal information on a lengthwise direction. 

[00S3]7ha writing information (coded data) memorized by the memory circuit 1 1 6 is transmitted 
to writing information processors, such as a personal computer and a workstation, via the 
standlsh device 300 shown in drawing 3. 

[0054jlf the data transfer request signal which the writing Information processor sent out Is 
inputted into the standlsh device 300 from the connector 309 In the state where the writing pen 
100 was stood in the interface circuitry 308, A data transfer request signal is given to the light- 
emittmg part 306 from the interface circuitry 308. and the light-emitting part 308 drives, the 

lightwave signal (a red Ingredient and — or a green component Is included) ejected from the 

light-emitting part 308 reaches the nib ball 102 by the optical coupling part 304 through the 
optical fiber 305. 

[0055]ln the writing pen 100, the reading light study system of the pattern of the writing paper 
200 from the light emitting device 108 to the photo detectors 108 and 1 10 functions In common 
also because of data communications with a writing information processor (directly standish 
device 300), 

[GQSSjThe coding circuit 1 1 5 or the control circuit 1 1 3 which the lightwave signal (data transfer 
request signal) Introduced Into the optica; system in the writing pen 100 Is processed like the 
lightwave signal at the time of a note, and Is inputted Into the coding circuit 1 15 from the nib ball 
102 has a detection function of a date transfer request signal, if a data transfer request signal is 
received, the control circuit 1 13 wiH read coded data from the memory circuit 118, will give it to 
the modulation circuit 117, and will carry cut the digital modulation 'of the luminescence of the 
light emitting device 108. The lightwave signal from the light emitting device 108 including writing 
information enters into the optical coupling part. 304 of the standish device 300, after passing 
t ,* cot x ' , - ^ c " e ^a 0? 

[005?]7he lightwave signal (writing information) introduced In the standish device 300 reaches 
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the light sensing portion 307 via the optical fiber 305, and is changed into digital electric signals 
by the optical coupling part 304. This electrical signal has a level etc. changed by the interface 
circuitry 308, and is transmitted to a writing information processor from the connector 309. 
[005S]In [ sines a motion in every direction the starting point coordinates for ever/ stroke, etc. 
are included in the transmitted data as mentioned above j writing information processors, such 
as a personal computer and a workstation, The two-dimensional drawing image notes of was 
taken on the writing paper 200 can be restored, and while it has beers a picture, the recognition 
result obtained by using character recognition art and pattern recognition art can be used. 
[005§jThe control circuit 1 13 of the writing pen 100 is supervising the electric power' supplied 
from the rechargeable battery 1 18. 

When the amounts of accumulation of electricity of the rechargeable battery 1 1 8 are insufficient, 
a charging request Signal is outputted to trie modulation circuit 1 17, and the light emitting device 
1 06 is made to drive. 

Also at this time, by the optical course which the charging request signal which becomes with s 
lightwave signal mentioned above, the light sensing portion 307 in the standish device 300 is 
reached, it is changed Into an electrical signal, and the interface circuitry SOS is given. The 
interface circuitry 308 Is also performing that surveillance whose electrical signal given from the 
light sensing portion 307 Is a charging request signal. 

When an electrical signal is s charging request signal, predetermined time operation of the 
oscillating circuit 311 Is carried out. 

Supplying the oscillating circuit 31 1 to the coll 310 for magnetic, flux generating around which the 
high frequency current Is wound by the periphery of the pen receiving part 302 at this time, the 
magnetic flux generating coll 310 generates AC magnetic flux Voltage Is. Induced by this AC 
magnetic flux by the induction coil 119 in the writing pen 100 mentioned above, and the 
rechargeable battery 1 18 is charged by the charge circuit 120. 

[GG8G](A-3) Since the Information written down cn the writing paper 200 In which the special 
pattern was printed with the writing pen 100 is memorized by the writing pen 100 according to 
the 1st working example of an effect of the 1 sf working example, It is not. necessary to carry the 
pen computer containing the tablet of a display integral type, and becomes memorable [ writing 
Information ] by carrying only sensational writing materials conventionally [, such as the writing 
per; 100. and a notebook or a note which bundled the above-mentioned writing paper 200. j. 
[OQBljThe character and drawing the writing information memorized by the writing pen 100 can 
be transmitted to a personal computer or s workstation, and same as the contents written down 
on the notebook or the note can be used by the personal computer or workstation. Since it is 
not necessary to perform character recognition orHlne, functioning like a recognition part or s 
registration dictionary becomes unnecessary at the writing pen 100. Since realization of the 
miniaturization of the writing pen 100, a weight saving, low power consumption., and low-coat- 
izing is not only easy, but real time nature is not required of the offline recognition by the side of 
a personal computer or a workstation, There is a big advantage that It Is possible to perform an 
advanced cognitive algorithm even if it does not provide dedicated hardware. 
[0082]Slnoe it does not recognize in the writing pen 100, consideration whether it Is correctly 
recognized during a note can become unnecessary, can use with the same feeling as an ordinary 
note, and. moreover, can also make figures and signs other than a character memorize without 
restriction. A recognition performance rise and the improvement In application are also possible 
without the change by the side of the writing pen 100 at. the software >.^r -« sss nie vt- o^ t-^e 
side of & personal computer or a workstation, and It excels also In apo* est'e* \ a ^ysr^rn s<oe 
also about extensibility. 

[0083]Smce the special pattern of the writing paper 200 has detected a ^ ct c>- a«~c ^oorcn&tcs 
optically, during a note, even If it rotates the writing pen I GO, the motion direction on the writing 
paper 200, etc are detected and saved correctly, and It rides on a vr^ e a-c < N v* - v v ; w-<tt s 
down during movement, there is no 'adverse effect by acceleration etc. furmer agam. 
[0084'jThere Is no sense of incongruity in checking them visually or searcmng ir-er as we ss 
the case where it writes down with an ordinary ball-point since a character ana a figure are 
visible to each page. 

[0080]S!ncs only the light level of the timing in sync with the active i o n n^ > M >\eo tc m i;> 
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form Irs this working example is detected it is hard to be influenced by the extraneous light 
which exists irs the environment which uses the writing pen 100, and the memo taken in darkness 

[OOSOjSinoe the relative movement magnitude of the writing pen 100 important as information 
for handwriting recognition is calculated with the digital detecting method by counting the 
number of the stripes of the writing paper 200. the stable detecting accuracy is acquired. 
[00?>7j(B) Explain the writing pen and writing pen device of the 2nd working example, next the 
2nd working example of this invention in full detail., referring to Drawings. Here, drawing 5 is an 
explanatory view showing the composition of the writing pen of the 2nd working example. 
An electric, processor is shown in block diagram and the other composition is shown in outline 
sectional view. 

Drawing 6 is an explanatory view of the writing paper of the 2nd working example. 
l.0088]Alt,hough it was the method of acquiring writing information by the 1 st working example of 
the above distinguishing longitudinal components and a horizontal ingredient with the color 
component lights of two colors., detecting movement of a writing pen. arid asking for a two- 
dimensional motion. In the two-dimensional way of carrying out. motion detection: and the 
bottom, this 2nd working example is a thing by detection of monochromatic light or white light. 
[0059j.ln drawing 5 which attaches and shows Identical codes to the same I, with drawing 1 j, and 
a corresponding point, the points of the following [ pen / 500 / of this 2nd working example / 
writing / pen / 100 / of the 1st working example / writing ] differ. The point which has applied 
what emits light, in monochromatic light or white light at least as the light emitting device 108. 
The point that the photo detector 507 is directly combined with the optical fiber 104 via the light 
filter, The point, that the number of from the photo detector 507 to the analog-to-digital 
converters 1 14 Is one differs from the point that the coding mode by the coding circuit 115 has 
responded to the pattern of the writing paper 800 of drawing 8. 

[0070jAocording to a difference of the detection using 2 colored light or the detection using 
monochromatic light, the pattern of the writing paper 600 of the 2nd working example differs 
from the pattern of the writing paper £00 of the 1st working example so that clearly from 
comparison of drawing .2 and drawing" 6. 

[0071]In drawing 8, each rectangular area where the numerals "a" surrounded with the lattice, 
"b". "o" .. "d", V\ "f", "g". "h", and "l" were attached has the concentration -which changes 
with gradation of printing, respectively. The straight line in every direction which constitutes a 
lattice and which Intersects perpendicularly differs in the concentration corresponding to the 
coordinates on a paper. Drawing 7 shows how to express a large field with the restricted 
gradation with the gradation of the straight line in every direction which constitutes a lattice and 

which intersects perpendicularly. In drawing 7, "A" of a lattice. "8", • , "M"-~ and "0", "1", 

"2", : "83" show the level of the concentration by the gradation of printing. The crossing 
portion of s lattice is the brightest white level, The concentration of the rectangular area 
mentioned above is omitted and shown In drawing 7, 

[0072] The relation between the size of the ball 102 of a nib and the si?.e of a pattern is selected 
so that, the spatial resolution of photodeteotion with the writing peri 500 may secure the grade 
which can identify the level of this straight-line width. 

[0073]Also in the 2nd working example, like the 1st working example, If a character arid a figure 
are drawn on the writing paper 800 for exclusive use with the writing pen 500, that hand will be 
recorded on the writing paper 800, and the reflection level according -.o the pattern 
concentration of the writing paper 800 will be detected with the photo detector b07 In the 
writing pen 500 in this case. 

l,0074]Although it was possible to have detected a motion In every direction Independently by 
the color component of two colors in the 1 st. working example. In the 2nd working example, even 
if it is monochrome, detection of the two-dimensional motion is enabled, and by devising the 
pattern of the writing paper £G0 explains this hereafter, 

[00?5jAs mentioned above, nine kinds of each rectangular area "a" on the writing paper 800, 
"V\ "c", "d", "e", "f . "V\ "h", and "i" are printed by each concentration, and the disregard 
level of a rectangular area is 9 gradation. Since it arranges so that the block pattern which 
becomes In a total of -nine rectangular regions of every three every direction may be repeated In 
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a lengthwise direction and a transverse direction as shown in drawing 8, in a lengthwise direction, 
a transverse direction., and an oblique direction, the rectangular area of two different levels 
exists between two nearest rectangular regions of a position used as the same disregard ievel. 
Therefore, if discernment of nine ievels is possible, the track information of a motion of a two- 
dimensional nib will be acquired from the level transition pattern. 

[0Q78jAitbough the example which took notes of "2" of a number as an example is shown in 
drawing 6.. Disregard level transition of the rectangular area in this case is expressed with a field 
kind, and serves as w d~>a->g->h->e->f^>a->b->c->a->8->i->o->f~>b->b->d->g->l->c->b->d- 
>l->h->b->a->d->g->ia->b->o-->a~>b~>c~>3->b~>c-->a." If the rectangular area of the same 
two-dimensional pattern as the writing paper 8Q0 is followed with the shortest distance 
according to this transition order, the hand of "2" of a number will be reproduced. 
[00?7]ln this way, although the two-dimensional motion information on the stroke notes of was 
taken is Included in the information acquired, coordinate information absolute on the writing 
paper SOG of the starting point is not included. For absolute coordinates detection, the ievel of 
the lattice straight line provided between rectangular areas is used. That is, since the pattern of 
the writing paper 800 Is printed so that the level of a vertical straight line may correspond to 
lateral coordinates and a horizontal line may correspond to the coordinates of s lengthwise 
direction, coordinates are detectable from a disregard level when a pen passes each straight- line 

l.00?8]it is discriminate by correspondence with disregard level transition of a rectangular area 
whether the detected straight-line level is a level of a vertical bar or a level of a horizontal line. 
For example, at the time of the note of the number "2"' mentioned above, the straight-line level 
passed by the first rectangular area transition "d->a->g" is a horizontal line, and can be used 
for coordinates detection of a lengthwise direction, and the straight-line level passed by the 
next rectangular area transition "g->h" Is a vertical bar, and can be used for lateral coordinates 
detection. Although it depends for this coordinates detecting accuracy on the accuracy of a 
disregard level, it is possible to improve accuracy like the 1st. working example using to 
proofread a disregard level on the basis of the transition level of a rectangular area or two or 
more straight-line levels existing in a stroke. 

[0078.17 he level of the straight line provided between adjoining rectangular areas Is effective In 
raising the reliability of detection of level transition by preventing detecting the level by which 
the boundary line top of a field was takers notes of and mistaken exactly, Irs order to remove the 
adverse effect of the straight-line level ai. the time of passing through the crossing top of a 
straight line in every direction, The judgment of using the redundancy that two or more straight- 
line levels exist in a stroke (the linear position in question can be presumed from other linear 
positions.;, and a straight-line crossing portion being a detection maximum level, i.e., a white 
level, Is used. This white level can be simultaneously used also for the automatic calibration 
information on detection sensitivity. 

[OOSOjln this way, although the level of the vertical bar and the horizontal line explained that 
detection of two ••dimensions! coordinates was possible, reservation of coordinates accuracy 
when a paper size is largo becomes difficult on the resolution of a disregard level, i e., restriction 
of the gradation accuracy in which straight-line level detection is possible. 
[0081 j However, how to solve this problem Is explained using drawing ?. The example of drawing 7 
is the method of enabling coordinates expression of 84 or more lattices with 84 gradation. Since 
the straight -line level detected as mentioned above is redundant and It does not. necessarily 
need to express coordinate information by one, they are packed and are used for coordinates 
expression. [ two j Sn drawing 7, when '"0". "1", "2". — , "83" make "A". 'B'\ ~~, ''M'' — express 
a low—ranking beam for the beam of a higher rank, if detection of 64 gradation Is possible 
respectively, coordinates detection of the range of 64x84, i.e., 4088. is possible per 2 lattices. 
Discernment of the higher rank/low rank of these two levels Is possible by the transition pattern 
of a rectangular area level like length / horizontal discernment. Although the combination of the 
level of two lines was used for the coordinates display In this example, !t is realizable by 
combining two or more, even if the gr adation of a line will be s binary. If the relation between the 
spatial resolution of the writing pen 500 arid the size of writing paper allows, or the method of 
the straight line itself which constitutes a lattice constituting from two or more like a bar code. 
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[Q082]The coding circuit 115 of ths 2nd working example changes a disregard level signs! (digital 
signal) into coded data, and is made to store It in ths memory circuit 1 1 8 according to the 
detection principles of the motion direction and ths detection principles of an absolute 
coordinate value in the 2nd above working example. 

[Q083]Since the operation which reads the data memorized by the memory circuit 1 18 Is the 
same as that of the 1 st working example, the explanation is omitted. 

[0084]Even if it uses only the data of the level detection of monochromatic catoptric light by 
using the pattern of the writing paper 800 shown in drawing 8 and drawing 7 according to the 
2nd working example, ■since two-dimensional motion detection is possible, In order for whet is 
necessary to be to take into consideration only that the structure of the writing pen 500 can be 
simplified, and ths further monochromatic reflection about printing of the pattern of the writing 
paper 800, color printing Is unnecessary, and there is an advantage which can use the color 
which is not still more visually conspicuous. 

[0085]Without realization of the catoptric light level detection which is not influenced by the Ink 
of the writing pen 500 used in order to draw by using the light reflex of the wavelength of the 
color which is not stiil more visually conspicuous becoming easy and losing the goodness of the 
conventional writing-materials feeling, The outstanding writing pen that the writing pen 500 
memorizes the information notes of was taken is realizable, only using the writing pen 500 and 
the writing paper 800 in which the inconspicuous special pattern was printed. 
[0088]Although the effect peculiar to the 2nd working example wss explained above, the same 
effect as the 1st working example is demonstrated In the range which is not contradictor/ to 
explanation of the above-mentioned effect. 

[Q087j(O Explain the 3rd working example, next the 3rd working example of this Invention in full 

detail, referring to Drawings. Drawing 8 Is sn explanatory view showing the composition of the 

writing pen of this 3rd working example here, and drawing 8 is a block diagram showing the 

composition of the writing information storage device of the 3rd working example. 

[0088jln addition to a writing pen and writing paper, the writing pen device of the 3rd working 

example comprises a portable writing information storage device. 

The writing per; device of the 2nd working example is supported. 

[QOSSjNere. a writing paper member Is the same as that of the 2nd working example., and the 
explanation is omitted (refer to drawing 8 and drawing 7). 

[G090j!n drawing 8, the writing pen 800 of the 3rd working example omits the memory circuit 1 16 
of the 2nd working example, replaces it with this, and forms the sending circuit. 801 and the 
antenna 302. That is. the sending circuit 801 changes the coded data, from the coding circuit 1 15 
into a sending signal, and it is made as [ make / drive the antenna 802 and / it / transmit ]. A 
so-called rigid body may be sufficient as the antenna 802, it may be s cable-like thing, and has 
come out to the exterior of the writing pen. 

[C091]Sstting to drawing 9, carrying together with a writing pen Is easy, for example, it becomes 
with 10 card composition, and the writing information storage device 800 has the antenna 801, 
ths receiving circuit 902, the memory control circuit §03, the memory circuit 904. the output 
buffer circuit SOS. and the power supply section 906. The sending signal from the writing pen 800 
is caught with: the antenna S01, the receiving circuit 902 reverts to coded data, and this coded 
data is memorised by the memory control circuit 803 at the memory circuit 904, If read -out of 
stored data is directed via the data output terminals S07 and 908, ths memory control circuit 
903 will road stored data from the memory circuit 904, and this will be outputted from the output 
terminals. 907 and 908 through the output buffer circuit 805. 

[Q092]7herefcre, only using the writing paper member arid writing information storage device 
with which the writing pen and the special pattern were printed according to this 3rd working 
example as well as the 1 st and 2nd working example. The outstanding writing pen device that a 
writing information storage device memorises the information notes of was taken can be realized, 
and various effects that the 1st and 2nd working example was explained in full detail can be 
demonstrated. 

[0093]!n this 3rd working example, since he is trying to store writing information In the writing 
information storage device 900, the increase of storage capacity is expectable 
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[0094j{O) In other working example above-mentioned working example, although what n 
the writing Information changed into the coded data was shown, it may be made 
data before coding and processing of coding etc. will giso be performed to ths writing information 
processor side with which data transfer was carried out in this case. 
jOG3§j!f5 above-mentioned working example, although what performs detection of writing 
information using an optical property (reflection property of writing paper) was shown, it may be 
based on other detecting methods. In short, detecting and memorizing writing information has 
the feature of this invention. 

i.0098]In above-mentioned working example, although the writing pars has the writing functional 
constitution which leaves a hand to writing paper, it may be a thing of composition of not leaving 
3 hand to writing paper. When It does In this way, the effect of each working example mentioned 
above is reduced, but the effect accompanying writing information memorizing is demonstrated 
effectively. 
[0097] 

[Effect of the InventionjAs mentioned above, according to the writing pen and writing pen device 
of this invention, detect writing information, make a writing information storage means memorize 
this writing Information, and later, Since it enabled it to transmit to an external device, writing 
information Is memorizeble with a portable writing pen or a writing pen device, and moreover 
since the detection composition Is accommodated in the writing per;, the stationery for a note 
useful as an Individual personal existence can be provided. 
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